In opening a discussion on diet in pregnancy one has to be wary in expressing definite opinions on the relative values of food-stuffs, as so little is known of the physiological changes which take place in normal pregnancy. We know that the diet must be mixed, ample but not excessive, in order to meet the demands of the metabolic and tissue changes resulting from the grafting of the ovum upon the maternal organism. The importance of diet and nutrition is being recognized in the study of diseases generally and an increasing number of affections can now be classified as deficiency disease.
DISCUSSION ON DIET IN PREGNANCY
Dame Louise Mcllroy: In opening a discussion on diet in pregnancy one has to be wary in expressing definite opinions on the relative values of food-stuffs, as so little is known of the physiological changes which take place in normal pregnancy. We know that the diet must be mixed, ample but not excessive, in order to meet the demands of the metabolic and tissue changes resulting from the grafting of the ovum upon the maternal organism. The importance of diet and nutrition is being recognized in the study of diseases generally and an increasing number of affections can now be classified as deficiency disease.
Take, for example, pulmonary tuberculosis. This is doubtless due directly to the tubercle bacillus, but by means of good food and fresh air and sunlight, we are able to prevent and treat the disease. Perhaps in time by similar methods we shall prevent puerperal sepsis as we are now preventing toxamia to some extent.
Many of the manifestations of pregnancy toxlemia owe their origin to deficiencies in the mother, of various substances required for her own health and for the nutrition and growth of the fcetus. Mellanby has stated that nutrition is the most important factor in childbearing and is closely related to maternal and infant welfare. Munro Kerr says there would be few cases of toxtemia if women partook of ordinary simple diet, and drank four pints of fluid daily. Orr and MacLeod find that in farm animals susceptibility to disease depends on the quality and quantity of food. It is well known that disease almost always follows famine.
The object of antenatal care is to maintain the health of the mother and to prevent the onset of those metabolic disturbances of pregnancy which are of greater danger than malpresentations and deformities of the pelvis. Many of the complications of labour are due to malnutrition of the uterus, a condition which we are still pleased to call inertia.
Infant mortality has been reduced in the present century to almost half its previous extent, but there has been no reduction in the first four weeks of life. The cause of premature births and marasmic infants is to be found in malnutrition and toxic conditions of the mother. Deficiencies in diet are predisposing factors in the causation of hbemorrhages and infections and are factors contributory to a high maternal mortality.
It is mainly in the larder and kitchen that we will find the solution of the problem of prevention, rather than in the pharmacy or chemical laboratory.
AUG.-OBSTET. 1. Maternal and fcotal storage of nutritional substances is a most interesting line of research. The foetus requires food-stuffs for nutrition and growth. It also has its reserves in case of failure in the maternal supplies. In pregnancy, the liver is the chief detoxicating organ and it is concerned with storage. The placenta is the purveyor or distributor and the storehouse for the foetus; it also acts as a filter.
Defective placental function means faetal starvation. If the reserve supplies become depleted the maternal tissues must yield their vital substances for the use of the foetus, as the latter is imperious in its demands and, as a rule, the mother comes off worse By starvation in pregnancy we mean either failure in intake, or defective assimilation of some particular substances necessary to maintain the physiological balance of pregnancy. Among these may be mentioned vitamins and calcium. In the persistent vomiting of pregnancy-which is labelled toxemia-if death occurs, the post-mortem findings are similar to those of starvation, proving that this persistent vomiting is a manifestation of diet deficiency.
The chief substances required for the maintenance of life are water, carbohydrates, proteins, fats, vitamins, and mineral salts.
Pregnant women, as a rule, do not drink sufficient water. They should have 3 or 4 pints daily alone and in tea, soups, &c. Why do we order boiled water ? Fresh water contains more mineral salts, and promotes peristalsis and diuresis.
Milk contains all the elements sufficient for maintaining life. It is especially useful in pregnancy because of its protein, fat, and calcium content. Why should there be such an outcry against the sterilization of milk by which it is rendered free from the germs of such diseases as scarlet fever which indirectly causes kidney damage, toxammia and, thus, maternal mortality ? Why is there so little talk of the damaging effect of cooking and preservation of vegetables and other food-stuffs ? Vitamins can be added to supply the deficiency in milk. After all, raw milk is deficient in vitamins unless it is absolutely fresh. Dried milks are deficient, if not entirely wanting, in vitamins, and also in fats to a great extent. A pint of milk should be taken daily throughout pregnancy. It seems a pity that Public Health authorities will only supply milk to expectant mothers during the last few months of pregnancy. Milk, cream, and butter if supplied from grass-fed animals are much more valuable than if obtained from those kept in stalls away from the light.
Carbohydrates are changed into sugar, and the liver is the chief storehouse of glycogen. It is essential for nutrition, for the neutralization of fatty acids, and for the maintenance of the normal alkalinity of the blood. The liver is especially sensitive to toxins in pregnancy and it can only resist these or change them into harmless substances if the supply of glycogen is maintained. Proteins and fats are called upon if carbohydrates are deficient. The present fashion of " slimming " with its low carbohydrate intake and high protein and fat diet may have repercussions on the future mothers of the race. The chief carbohydrate supplies are bread, cereals, vegetables, sugar and sweets, honey, jam, &c.
Proteins: Nitrogen is required throughout pregnancy for nutrition but especially during the fifth and sixth months, when foetal growth is at its highest and there is a greater drain upon nitrogen reserves. Nitrogen is required for the increase in the bulk of the uterus, for the formation of the placenta, for the loss by hbmorrhage at parturition and for lactation. If there is proteinuria, the drain is. greater and this must be made up in the diet. Protein is supplied in meat, eggs, milk, fish, chicken, peas and beans and vegetables. Meat should not be taken in the latter half of pregnancy because of its harmful toxic substances. Among better-class patients excessive protein intake it more common, owing to expensive and attractive foods. There is as much danger of overeating in pregnancy as in deficiency of diet. The popular idea that the mother must eat for two is a dangerous fallacy. Daily openair exercise is the best antidote to excess in protein intake.
Fats: Fats are required for the production of heat and energy. In the last few weeks of pregnancy fat is drawn from the maternal intestine to supply the subcutaneous fat in the foetus. Premature infants are thus deficient in fat as a rule. Acidosis may be the result of the imperfect oxidation of fats. Vitamins: It is not necessary here to give a detailed description of the various vitamins. An excellent and comprehensive review on the subject is given in the Medical Research Council Special Report, 1927, No. 117 . This report states that very little investigation into diets in pregnancy has been carried out. The vitamins A and D, which are fat-soluble, are of special interest in pregnancy. A is concerned with growth and the prevention of infection. It is supplied in carotene, vegetables, fruits, and marmite. D is the antirachitic vitamin and is closely associated with calcium and sunlight and thus prevents rickets, caries of the teeth, and osteomalacia. It is present in fresh milk, butter and cream, fresh green vegetables and fruit. The substitute for vitamins A and D is cod-liver oil, a necessary but expensive substitute for a mixed diet. There is some danger in giving excess amounts of irradiated food-stuffs. One effect of these is to cause overgrowth of the foetus.
Vitamins are markedly deficient in the diet of women attending hospital clinics especially in industrial areas. These women live on bread because it is bulky and inexpensive. They buy tinned and preserved foods because they save trouble in preparation and cooking. Unfortunately fresh vegetables are expensive and rapidly lose their vitamin content on storage and if cooked slowly. With rapid cooking at a high temperature there is less vitamin loss. Soda in the water destroys the vitamin content of the vegetables.
Mineral salts: Calcium is of great interest, as we have learned from clinical observation as well as from laboratory experiments. Phosphorus is important in respect of its ratio to calcium. Calcium with vitamins A and D is concerned with liver-detoxicating function and with bone and tissue-formation in the foetus. The greatest demand for calcium is in later pregnancy when bone-formation is greatest.
Maternal depletion is shown in caries of the teeth, muscular cramps, insomnia and excessive fcetal movements. The relationship of calcium deficiency to tox8emia and osteomalacia is now well known. The average newborn infant contains 30 grin. of calcium and 19 grrm. of phosphorus. This shows the enormous drain upon the mother in pregnancy. The mother requires calcium for lactation. The average diet is poor in calcium. A pint of milk contains 1-3 grm. Calcium is also contained in cereals and vegetables.
Iron is stored in both the maternal and the fcetal liver. The liver of the newborn has more iron than that of an adult. It also contains a little copper. The foetus draws its supply from the maternal hemoglobin in the red blood-corpuscles and the nucleo-proteins. It is said to draw some from the destructive action of the trophoblast on the maternal blood-vessels. When the maternal tissues are depleted of iron, anaemia is the result-a result frequently observed in women attending ante-natal clinics. The fcetus requires iron for its blood and tissues. It also stores iron in late pregnancy for the period of lactation when iron in milk is deficient. This storage is in excess of the maternal retention. Helen MacKay has pointed out. that anamia in infants is to some extent due to deficiency of iron in the mother. The storage is incomplete in premature infants who often require to be treated with iron.
Iron is supplied in a mixed diet, green vegetables, spinach, watercress, eggs, meat, calf's liver. Why prescribe expensive extracts when fresh cow's liver is of more value than cod-liver oil ? I have controlled cases of morning sickness by giving iron.
Iodine is associated with endocrine function, but we know little of its effects. It is supplied in sea-fish, such as herrings, which live on algae. Iodized table-salt is given frequently in pregnancy.
Sodium chloride seems to be a necessary ingredient in diet, in spite of much controversy on the subject. Harding and van Wyck point out its dangers in toxic conditions and they have found that increase in weight or occult cedema is a manifestation of salt-excess and tissue-thirst in the maternal organism, sodium being looked upon as the harmful factor. Routine weight-taking in an antenatal clinic gives a valuable indication of the nutrition of the mother. If deficient in weight, she is under-nourished. If weight is excessive, fats and carbohydrates should be cut down and salt should be excluded from the diet for a few weeks. If the weight rises suddenly there is danger of impending kidney damage or toxammia. It is an earlier sign than raised blood-pressure or albuminuria, and is evidence of fluid retention in the tissues.
In conclusion: Attention to diet is of the utmost importance in pregnancy, and a suitable mixed diet of fresh foods is the surest method of preventing toxaemia and other deficiency complications. Professor E. Mellanby makes the following suggestion for a diet in pregnancy. Milk 1-2 pints; green vegetables once or twice daily; one or two eggs daily; sea-fish (for iodine content) twice weekly or more frequently. Calf's liver can be given once a week; the rest of the diet is to be within reason as the patient wishes. If deficient it should be supplemented with cod-liver oil 3ii daily.
Women should be taught how to purchase and cook food in order to obtain the best possible value from it for the supply of their own wants and that of the foetus.
Less attention should be given to expensive artificial food preparations which are often poor substitutes for an ordinary mixed diet. Advice as to the cultivation of vegetables-based on scientific knowledge of pregnancy requirements-should not be beyond the notice of the obstetrician.
Dr. G. W. Theobald: The dietetic deficiency hypothesis of the toxa3mias of pregnancy.-The purpose of this communication is to state, explain, and offer evidence-both clinical and experimental--in support of my hypothesis of the toxaomias of pregnancy. No reference will be made to others, except in so far as may be necessary for the purpose defined. This hypothesis is that "all the ailments and toxammias associated with pregnancy are caused by an absolute or relative insufficiency of some substance or substances in the diet, the most important of which is calcium, which leads to an inharmonious working of the various physiological processes in the body and ultimately to hepatic dysfunction" (1933). Tweedy (1911) believed-"That food is the actual exciting cause of eclampsia, and the primary cause of the tox8emia giving rise to heart failure." He suggested that the "Concentration of the toxins which arise from maternal and fcetal waste may overtax the excretory organs and cause degeneration " . . . affecting the epithelium of the intestinal tract and allowing food particles . . . " to enter the circulation ununited with, or incapable of uniting with, their proper antibodies."
The hypothesis under consideration differs as widely from Tweedy's as it does from any other. Its implications are: (1) That the toxemias of pregnancy can be prevented; (2) that there is no essential difference in the mode of causation of any of the toxcemias; (3) that renal symptoms are merely incidental and that the kidneys play no part in the causation of the toxLemias: (4) that there is no such thing as a pregnancy toxin.
With regard to the last implication: Firstly, eclampsia and most severer forms of the pregnancy toxemias have an undoubted geographical incidence. This can only be explained on the assumption that these diseases are to some extent dependent on the environment, of which, apart from infection, diet and sunshine are the most 89 Section of Obstetrics and Gyncecology 1389 important factors. Secondly, even in eclampsia, more than 60% of the infants are born alive. It follows that the toxin is not diffusible. It is certainly unusual that a toxin capable of causing such widespread lesions in the maternal organs should leave the infant undamaged. Moreover, no significant lesions are found in the organs of the majority of the stillborn infants of eclamptic mothers. Thirdly, the toxemic manifestations of pregnancy are extremely varied and differ widely, so that no system of the body escapes. There is no analogy for the assumption that these widely differing manifestations could be caused by one toxin -a dozen would hardly suffice. Fourthly, while it is true that extensive destruction of the liver, kidneys and other organs may be associated with eclampsia, it is also true that significant histological lesions may be absent from the organs of women dying from eclampsia. Hence gross structural damage is incidentally but not causally associated with eclampsia. Fifthly, many observers have injected blood withdrawn from eclamptic patients intravenously into animals without causing toxic symptoms. H0st (1931), indeed, transfused 750 c.c. of blood withdrawn from a patient immediately after an eclamptic fit into a patient suffering from carcinoma ventriculi without affecting the blood-pressure or causing any untoward symptom. This evidence, in conjunction with the fact that workers in every civilized country have for many years sought it in vain, almost amounts to proof of the non-existence of a pregnancy toxin.
If this be true it is necessary to explain how the symptoms and serious histological lesions which may be associated with eclampsia can be caused, and why such a syndrome is peculiar to pregnancy.
I have reported elsewhere (1930) that serious hepatic lesions, including hamorrhages in the periphery of the lobules, may be caused in dogs by feeding them on a cooked lean meat diet. These lesions occurred more rapidly and were more severe if the aDimal receiving the diet was pregnant. These experiments were not devised to investigate what deficiency or deficiencies were responsible for the hepatic or other lesions in the animals but to demonstrate the fact, hitherto unreported, that hepatic lesions may be produced in dogs by feeding them on a high animal protein diet deficient in several factors. I further reported (1932 (a)) that very severe, and in some cases fatal hepatic lesions, together with small haemorrhages in the brain were caused in cats and dogs by frequently raising the intra-abdominal pressure to above 80 cm. of water for two minutes. Here again the most severe lesions occurred in a pregnant cat. [Evidence was also offered (1932 (b)) to suggest that the general intraabdominal pressure is not significantly raised during pregnancy in animals or in man.] Strauss and Maddock (1934) were unable to confirm the fact that raising the intraabdominal pressure in the manner described causes histological changes in the dog's liver. These workers used animals which had been kept for some time on a wellbalanced diet (Strauss, private communication 1935) whereas those I used, both in Bangkok and in London, had been kept on a very badly balanced and definitely incomplete diet. Seeing that histological changes (which could not be attributed to chloroform, since they occurred in the liver of a dog narcotized with morphine) were indubitably caused in the animals I used, and were verified by two independent and eminent histologists, it can only be assumed that the state of nutrition of the liver cell largely determines its resistance to the effects of anoxcemia. The fact that lesions occurred in dogs on an incomplete diet and not in those on an adequate diet, that similar lesions could be caused by feeding animals on a high animal protein and inadequate diet, and that in both cases the histological changes occurred more rapidly in pregnant animals, makes such an assumption reasonable. Its proof will depend on direct experiments which it is proposed shall be undertaken. The lesions found in the liver and other organs of women dying from eclampsia, which would appear to be the strongest evidence of the existence of a pregnancy toxin, may therefore reasonably be ascribed to mechanical and dietetic factors.
This assertion cannot be justified unless an adequate reason be furnished as to AUG.-OBSTET. 2 * why eclampsia should be peculiar to pregnancy. Known deficiency diseases are numerous, and range from scurvy, beri-beri, lathyrism, and pellagra to the nutritional anmemias and keratomalacia, but these occur in men, women, and children, although osteomalacia in its most severe form is peculiarly associated with pregnancy. The fundamental difference between the pregnant and the non-pregnant state is that the fwetus robs tbe mother of important substances wbich she may not be able to afford.
The foetus, a true parasite, makes its demands without any regard for the mother, and she meets these demands. In osteomalacia the maternal blood-serum calcium may be half its normal value, while that of the foetus is normal. The mother may be profoundly anemic, while the fcetal blood-count exceeds 6,000,000 per cubic millimetre-and so it is with all the essential substances. (Vide Sachs, Levine and Fabian, 1935.) It is commonly assumed that the merest trace of each of the vitamins in the diet is sufficient for the individual. Evidence is accumulating to prove that definite amounts of each vitamin, and in the case of vitamin B considerable amounts are necessary to the well-being of the individual. Some persons require more of a given vitamin than others, their tissues being less economic in its usage. Further, food itself requires vitamins in order that it may be satisfactorily assimilated, and a high animal protein diet requires more vitamins B and D than a mainly carbohydrate diet. This is why a meat-free diet has proved beneficial in the treatment of the toxsemias of pregnancy. Famine sufferers betray many symptoms, including cedema and ascites; a starving man merely suifers from inanition. Serious deficiency of one vitamin may interfere with the actions of others, and there can be no reasonable doubt that the harmful effects of vitamin deficiency are enhanced if the diet be unbalanced. I have pointed out (1930, 1933 ) that the polyneuritic type of beri-beri has a higher incidence in pregnant than in non-pregnant women or in men, and have suggested that the polyneuritis of pregnancy which occurs in this country is a manifestation of beri-beri. Pregnancy undoubtedly requires an increased intake of all the vitamins, and if the woman commences gestation with a low vitamin reserve atnd if the intake is insufficient she suffers, and the possibly ensuing symptoms are manifold.
I believe that the toxamic symptoms of pregnancy are precipitated by inadequate available supplies of iron, iodine, and calcium, and possibly of other inorganic substances. Pregnancy obviously demands an increased intake of iron and it is true thatbut fewhospital patients have anything approaching a normal blood-count. Although ansmia-even profound anwmia-may not be associated with tox8emic symptoms, most seriously toxemic patients are anamic, and this is particularly true of patients suffering from chronic nephritis with toxemic symptoms. It is surely reasonable to assume that an anemic woman is less capable of adjusting her calcium metabolism to the increased requirements of the foetus than one whose blood-countis normal.
It is moreover established that an increased intake of iodine is necessary during pregnancy. Seeing that the thyroid regulates the body metabolism, influences the other endocrine organs and has a direct effect on renal secretion, and that most inhabitants of this island who live away from the sea are on the verge of iodine deficiency, it can be safely postulated that pregnant women are liable to suffer from the symptoms which arise from temporary thyroid deficiency.
It has, however, been asserted that a disturbance of the calcium metabolism is the most important factor in the causation of the toxtemias of pregnancy (Theobald 1930 (Theobald , 1933 . Seeing that the woman always has about 2 kg. of calcium in her skeleton she does not suffer from lack of calcium in the body, but from insufficiency of calcium in a suitable form in her blood-stream. Here I would stress the point that estimations of the total blood-serum calcium are almost worthless. The calciummetabolism is governed by the parathyroids, vitaminD and, possibly, by vitamin B. Tetany is not always associated with a low blood-serum calcium, and even osteomalacia may occur in the absence of this symptom. It could not be expected that this latter disease, associated with a prolonged and comparatively rapid drain of calcium from the bones to the excretory organs would be associated with the toxsemias of pregnancy or eclampsia, and on the authority of Maxwell and Green-Armytage (1934) it is not. In the pregnancy toxaemias the body is incapable of mobilizing the calcium locked up in the bones with sufficient rapidity, and from this point of view the conditions are in pronounced opposition. Further, osteomalacia during pregnancy is not associated either with an extension of dental caries or with falling out of the hair (Maxwell, 1934 , personal communication) two conditions which can be prevented by calcium therapy. Moreover there can be little doubt that the calcium-phosphorus ratio-and perhaps merely the amount of phosphorus in the blood-are of greater significance in the causation of osteomalacia than mere disturbance of the calcium metabolism. There is no evidence that the amount of phosphorus in the blood is of any marked significance in the causation of the pregnancy toxEemias. The calcium ions subserve a large number of functions in the body and the number of symptoms which may be associated with calcium deficiency is only limited by the number of these functions. The fundamental differences between calcium deficiency occurring during pregnancy and that occurring otherwise are: (1) The suddenness of the disturbance of a satisfactorily functioning metabolism; (2) the fact that in the presence of a deficiency, relatively large amounts are continually being abstracted from the maternal circulation. The proof that disturbance of the calcium metabolism may result in manifold toxaemic manifestations during pregnancy is furnished by the fact that they are cleared up by the administration of calcium. My hypothesis would best be proved if it could be shown that a large group of women put on an adequate diet early in pregnancy did not develop toxEemic symptoms at any time during their pregnancies. Such an experiment offers very considerable practical-as well as technical-difficulties, for food provided for mothers tends to find its way into the children's mouths, nevertheless I hope that it may be organized. If the hypothesis is true it does not follow that the symptoms could be quickly cleared up by an adequate diet. Ansmia due to deficient iron intake takes time to respond to treatment, while beri-beri and other known deficiency diseases often require months of treatment before cure is effected. If, however, it can be shown that a reasonable percentage of patients suffering from the toxeemias of pregnancy can be cured merely by adding substances to their diet, it is surely proof that the symptoms were caused by deficiency of those substances in the diet. This is the evidence I propose to offer.
During the last sixteen months 68 toxwmic patients were admitted to the antenatal ward of St. Mary Abbots Hospital, during which time between 1,200 and 1,300 patients were confined. I have not included in this number patients suffering from hyperemesis gravidarum, morbus cordis, debility, varicose veins, and other medical conditions, nor those admitted for hypertension whose blood-pressure came down to the normal within forty-eight hours. The hyperemesis gravidarum patients were not included because, although they all responded rapidly to treatment, other lines of treatment have proved successful elsewhere, so that their inclusion does not help the argument. Until the first of January of this year the patients were under my control, and from that date the unit has formed part of the post-graduate medical school under the direction of Professor James Young. I take this opportunity of thanking him sincerely for his sympathetic interest and for permitting me to continue my research.
Each patient, on admission, was put on the diet described below and was allowed to get up and amuse herselt in the afternoons and evenings. Violent purgation was not resorted to, neither were the patients made to drink large quantities of fluid. The urine was in every case cultured and examined for casts, and the amounts passed by day and by night were charted separately; if albumin was present it was estimated and recorded daily (Esbach's albuminometer). A blood-count was made on all patients who appeared anaemic, and commencing towards the end of last year the Wassermann reaction was determined for each patient. The Albumin was found in the urine in clinical amounts in 18 patients who attended the ante-natal clinic. Twelve of these were in the ante-natal ward for three days or longer; in the case of eight the albumin disappeared from the urine before delivery. Five had a trace of albumin in the urine when discharged. Four had a normal blood-pressure during the whole of their stay in hospital. Two patients gave birth to twins, and all went out with living children, save one who was in the ante-natal ward for only eight days. This patient, who did not have more than 0O18% albumin in the urine which cleared rapidly, should, according to the rules, have been admitted to the ward six weeks earlier when her blood-pressure exceeded 140 mm. Hg.
In the same period 15 patients with albuminuria whose previous ante-natal history was unknown were admitted from outside sources, of whom 12 spent four days or longer in the ante-natal ward. The albumin disappeared from the urine of three of these before delivery and from a further four before discharge. The others left with a trace or faint trace of albumin. The uterus was emptied at about the twenty-eighth week of pregnancy in two patients suffering from chronic nephritis. Three infants were premature and stillborn; two were macerated, and one died on the third day after delivery. In only three cases was the blood-pressure normal, and in five it exceeded 170 mm. Hg. Eight of these patients complained of headache associated in the case of three with vomiting, while six showed marked cadema, in two cases involving the abdominal wall, and in one of them the vulva, as well.
Twenty-six patients were admitted because of hypertension, the great majority from the ante-natal clinic. Eight patients showed cedema, 10 complained of headaches and two of vomiting. All except one gave birth to living children and one patient gave birth to twins. One infant died from cranial heamorrhage following forceps delivery, and one died'showing a congenitally malformed heart and transposition of the viscera. No post-mortem examination of the third infant was made. A trace of albumin was present in the urine of eight of these patients and in every case cleared up within a few days and before delivery. One patient was only in for one day before delivery, and in 11 of the remaining 25 the bloodpressure became normal before delivery. Six patients left hospital with a bloodpressure definitely above the normal, the highest being TU-ITU mm. Hg.
Nine patients were admitted mainly because of cedema. Three of these complained of headaches and two of vomiting; one complaining of headaches, vomiting and eye symptoms. Three patients had a trace of albumin in the urine which cleared up before delivery, but the blood-pressure was normal in each case.
Four patients were primigravidw, of whom two had had scarlet fever and diphtheria, and one had had scarlet fever and " abscess of the throat." One multigravida had had diphtheria. One infant was stillborn, probably because the cord was twice tightly round the neck. It is nevertheless of interest to note that although the mother in this case had a normal blood-pressure and never passed albumin in the urine, yet her blood-urea was 42 mgm.% and 55 mgm.% on the two occasions on which it was estimated.
The following are brief histories of two patients each demonstrating points worthy of emphasis:
I.--L. D., a 2-gravida, aged 22, whose previous ante-natal history was unknown, was admitted with a blood-pressure of 205/130 mm.Hg and her urine loaded with albumin. She complained of severe headaches, disturbance of vision, and abdominal pain. Her abdomen was so tender that the medical officer was unable to determine the lie of the child. He noted " threatened eclampsia for immediate induction." She suffered from headaches towards the end of her first pregnancy which resulted in a stillborn fcetus. All her symptoms cleared up within forty-eight hours, the blood-pressure fell rapidly ( fig. 1 ), the urine four days later only contained 0.025% of albumin and she gave birth, six days after her admission, to a living child.
II.-A. D., a 3-gravida, aged 33, was admitted because of hypertension. The systolic blood-pressure except for occasional intermissions, which are a feature of such cases, was maintained at a level of about 160 mm.Hg for three and a balf weeks, the diastolic varying between 90 and 100 mm.Hg. After this period the blood-pressure fell and was at the level of 130/80 mm.Hg when delivery occurred six weeks after her admission to hospital. It is clear that the blood-pressure did not fall in this case because of rest in hospital (the patients are not confined to bed) and it is reasonable to assume that it took three and a half weeks for the adequate diet to correct the errors in metabolism arising from dietetic deficiencies and resulting in hypertension.
If it be contended that similar results may on occasion be obtained merely by confining the patients to bed on a light or starvation diet, it supports the hypothesis, for rest in bed slows down the maternal metabolism and allows the necessarv adjustments to be made. It has already been postulated that animal protein in the diet requires an increased intake of calcium and vitamins B and D, and this explains the good results obtained by cutting meat out of the diet and also the decreased incidence of eclampsia in Germany during the latter period of the war. The invariable and rapid disappearance of such symptoms as headache, vomiting, disturbance of vision, and cedema, as the direct result of adding substances to the diet and without resort to violent purgation, are inexplicable unless interpreted in the light of the hypothesis on which the treatment was based.
Sixty-eight toxemic patients were therefore admitted during the period under review, of whom 39 were primigravidae. Of these patients, 25 complained of headaches, 6 of eye symptoms, 9 of vomiting, while 27 had cedema. The uterus was emptied on only two occasions, at about the twenty-eighth week of pregnancy, both patients being sent in from outside and suffering from chronic nephritis. One of these patients suffered in addition from pyloric obstruction and a profound anaemia, necessitating two blood transfusions. Six infants were stillborn and three died during the first week of neonatal life. Of the stillborn infants one was born the day the mother was admitted from an outside source with 2 . 4% of albumin in the urine, and one was born with the cord twice round the neck. It is of interest that the symptoms of the mothers who bore the remaining four stillborn infants had cleared up rapidly on admission, and before they went into labour, although the interval between admission and delivery was less than a fortnight, except in the case of one woman, in whose case it was fifteen days. The chart of one such patient is shown ( fig. 3 ).
She was aged 44, 5-gravida, was admitted to hospital with extreme cedema of both legs and over the anterior abdominal wall, headache and shortness of breath. Her systolic blood-pressure was 210 mm.Hg, the diastolic being 110 mm.Hg, while her urine was loaded with albumin. The cedema and other symptoms cleared up within forty-eight hours; the blood-pressure came down to 124/82 mm.Hg in four days and the urine became albumin-free before delivery. The fact that her infant was stillborn (death occurring not more than two days before delivery) merely shows that the substances in which her diet had been deficient were supplied too late.
I reported in 1930 that if pregnant bitches were put on a cooked lean meat diet the fwetus invariably died and became absorbed. I have since found that if pregnant bitches be fed on a similar diet and calcium be added the fmetus survive. Recent work on vitamin E has confirmed the view that dietetic factors are of the utmost importance in preventing the death of the foetus in iutero. Stillborn infants offer no argument in favour of a pregnancy toxin, for it has been shown that a high percentage of eclamptic patients give birth to living children, rather do they support the view that the toxwmias of pregnancy are the result of food deficiencies. The pyelitis of pregnancy.-I have not included in this series those patients who suffered from the pyelitis of pregnancy. All of them responded to alkaline treatment when placed on the routine diet, the urines of two severe cases becoming sterile before delivery. One patient who suffered from severe attacks of pain simulating renal colic showed very marked dilatation of the ureter, pelvis, and calices of the right kidney. The urine contained no pUs and remained sterile.
Mere mechanical factors predispose to, but do not cause, pyelitis, and I aJm convinced that actual infection of the urinary tract depends to no little degree on the state of nutrition of the body in general and of the cells of the urinary tract in particular.
Albuhmin during the puerperium.-I have frequently found that patients whose urine contained no albumin up to, and after delivery, passed considerable amounts of protein in the urine during the early days of the puerperium. Moreover, in' quite a number of cases the blood-pressure of patients suffering from hypertension reached its highest level some four to six days after delivery. Both these facts are inexplicable on any other hypothesis than the one under consideration. The special diet stopped when the patients went up to the labour ward.
Morbidity.-It is generally assumed that toxtemic patients are more likely than ordinary patients to become morbid. Of the 68 patients delivered only two were morbid as judged by the B.M. A. standard, and in one case the pyrexia was due to an abscess caused by the injection of calcium gluconate. The other morbid patient was the case of chronic nephritis, anemia and pyloric obstruction whose uterus was emptied. Of the other patients only six ever exceeded a temperature of 98.40F. during the first eight days of their puerperium; the vast majority never on a single occasion recording a temperature of 98.40 F. I have reported elsewhere (1933) that caries of the teeth, falling out of the hair, and brittle finger-nails can be prevented, and that cramps, morning sickness, hyperemesis gravidarum, pregnancy urticaria, dermatitis herpetiformis and excessive salivation can be cured, by calcium-therapy. I have shown that headaches, vomiting, cedema, and eye symptoms occurring late in pregnancy can be rapidly cured by placing the patients on the diet mentioned. The results cannot be attributed merely to rest in bed, for the patients were not confined to their beds. On the other hand more than one patient before admission had been confined to bed without any improvement. The albumin cleared up before delivery in 8 of the 18 ante-natal patients admitted to the ante-natal ward because of albuminuria. If the small amounts of albumin present in the urine of patients admitted because of oedema and hypertension be included, then it cleared up before delivery in 19 out of 29 patients. I hope, on another occasion, to deal more fully with albuminuria, but here I would say that in the vast majority of cases protein in the urine is not associated with any structural changes in the kidney, and indeed may arise apart from even functional changes in that organ.
Seven patients left the hospital with blood-pressures definitely above the normal but there is reason to believe that their pressures were raised before they became pregnant. One patient, for example, a primigravida aged 26, was admitted with a blood-pressure of 200/130mm. Hg which came down to 155/120 mm.Hg in three days. She was discharged with a blood-pressure of 150/100 mm.Hg, but her brachial and radial arteries were markedly thickened, and the physicians had diagnosed her to be a case of essential hypertension.
Pregnancy and chronic nephritis.-It is widely held that the tox&emias of pregnancy are liable to cause chronic nephritis-a view which I consider erroneous for three main reasons: (1) No control investigations have been made on adequate groups of single women: (2) the patients suffering from the tox.emias of pregnancy have been incompletely investigated; (3) writers on this subject betray a lack of acquaintance with the elementary laws of statistics. I propose to deal with this question more fully elsewhere, but would here make the following observations.
(1) Hypertension is more common in young single women than is generally realized. (2) Ithas been assumed too readily that because a patient had no albumin in the urine when she first attended an ante-natal clinic that she did nothave nephritis. I will give two examples from a number whose records Ihave. One patient has a blood-pressure of 118/78 mm. Hg, the urine contains no albumin and yet the blood-ureahas varied between 47 and 59 mgm.%. The other has never had either albumin or casts in her morning urine which has been examined on many occasions, nevertheless her blood contains 63 mgm. % of urea and 66-8 mgm.% of non-protein nitrogen. (3) I have shown, I believe conclusively that, so far as England and Wales are concerned there is no significant causal association between pregnancy and nephritis (1933(b)). It is beside the point for observers to state that they have watched chronic nephritis progressing in their patients over a period of years. What they must prove is: (1) That the patients did not have nephritis before they became pregnant for the first time; (2) that chronic nephritis would not have occurred even if they had not become pregnant.
If my view is correct it follows that nephritis is a common cause of signs and symptoms attributed to pregnancy toxaemias and that the obstetrician has the opportunity of adding to our knowledge of the early stages of chronic nephritis, for he sees the patient ten years before she would normally consult the physician because of symptoms. It is also my belief that chronic nephritis is a misnomer, for I believe Table showing the hereditary nature of some forms of "1chronic nephritis."~Of the nine children of two parents wbo died, the one from Bright's disease and the other from cerebral hsmmorrhage, six died from either cerebral hmemorrhage or urEamia, while the one surviving has a very high bloodpressure. Of the grandchildren, one has died from ursemia and one from cerebral hElmorrhage, two have lost the sight of an eye through hypertension, while one whole family suffers from marked hypertension. It is of interest to note that one daughter and one granddaughter died from ursomia, death occurring in both cases after the birth of the fourth child. that a considerable proportion of all cases arise as the result of an inborn error of metabolism; and that the progress of the condition depends to no small degree on dietetic factors. It is difficult to explain the undoubted fact that heredity is an important factor in the incidence of chronic nephritis on any other assumption (vide fig. 4 ).
Nephrectomy during pregnancy.-In the last three years I have had four patients under my care who have been delivered subsequent to nephrectomy. In the case of three the operation was performed between the third and fifth months of pregnancy, twice because of early tuberculosis and once because of Dietl's crisis. In these three cases the kidneys when removed were functioning normally. Notwithstanding the fact that all the work was suddenly thrown on to one kidney when pregnancy was well advanced, none of these patients had more than the faintest trace of albumin in the urine at any time during their pregnancies which were in all respects normal. Such terms as " low reserve kidney " have no physiological or clinical significance and there is no evidence that pregnancy throws any very great load on the kidneys. In my judgment many of the symptoms attributed to "kidneys " are an expression of a metabolic upset and have no more relation to renal damage than diabetes has to the kidneys. Whether or not a woman with definite chronic nephritis can go through pregnancy without further damaging her kidneys depends as a rule more on her general health and blood-count than on any ascertainable kidney damage.
I therefore submit that the dietetic hypothesis can explain every known fact concerning the toxiemias of pregnancy and relates them all one to the other, those during the early months being more due to qualitative and those during the latter months to quantitative deficiencies. The results of the treatment of patients in whom symptoms have arisen amount almost to proof of the hypothesis, for it has been pointed out that the hypothesis would not have been invalidated if the dietetic treatment of the pabients had proved a complete failure. All the symptoms were invariably cured and with rapidity, and only albuminuria and hypertension resisted treatment in a proportion of cases. Seeing that pregnancy is associated with considerable mechanical disadvantages and that these two states had become well established before treatment was instituted, the surprising thing is that so many patients became normal before delivery occurred.
If this hypothesis be true it follows that diet is of supreme importance during the period of lactation. This is not the occasion on which to discuss this question, but the " feeling that strength has gone out never to return " can be prevented by assuring the lactating woman an adequate diet with plenty of calcium and vitamin D.
I believe, moreover, that patients before operation benefit enormously by being put on the " routine " described. Further, if such symptoms as headache, disturbance of vision, dermatitis, herpetiformis and other rashes, hypertension, albuminuria, jaundice, vomiting and polyneuritis are due to dietetic deficiencies during pregnancy it is obvious that the same symptoms occurring in the non-pregnant state may be due in part, or in whole, to the same factors. Thus a new and wide field of promising study into the early stages of many diseases is opened up.
Furthermore, if this hypothesis be correct, it is illogical to retain the term toxaemias of pregnancy." I suggest that all deficiency diseases such as beri-beri, pellagra and osteomalacia be called the "atelositeses." 1 The nutritional ansemias would then be termed the " atelositetic" ansemias, while the pregnancy toximias would be called tbe " encymonic atelositeses." In conclusion, the main conception underlying this hypothesis is not to present a new treatment for the toxtemias of pregnancy, but to assert that they may be prevented, and that a healthy pregnancy and lactation are impossible apart from an adequate diet on which also depends to a large extent the health, present and remote, of the foetus. " La vie libre " depends on " la fixit6 du milieu interieur " and " la fixit " or the resistance to significant changes, which are so liable to occur during the adjustments demanded by the pregnant state, can only be assured if an adequate diet be provided. It is clear that changes in the " milieu int6rieur" are more likely to occur on the first occasion that these adjustments are attempted than during subsequent pregnancies. I feel emboldened to claim that this Section should appoint representatives to study the results of the treatment of toxa)mic patients on the lines I have described and to organize experiments to discover whether the toxiemias of pregnancy can be prevented. If the hypothesis be correct it should be relatively simple to save some four to five hundred lives annually in England and Wales alone.
It is my privilege to thank Sir Frederick Menzies, the Chief Medical Officer of the London County Council, for permission to publish data concerning patients at St. Mary Abbots Hospital. I have, moreover, much pleasure in expressing my sincere thanks to the Medical Superintendent, Mr. J. Carver, for his interest and cooperation, and to the nursing staff, and in particular, Miss Baker, the Sister-incharge of the ante-natal ward, without whose help these results could not have been obtained.
Summary.
The toxtemias of pregnancy have an undoubted geographical distribution and must therefore depend on environment, of which, infection being excluded, diet and sunshine are the most important factors. This word was " coined " at my request by Mr. W. L. Cuttle, Fellow of Downing College, Cambridge. The word " atelositesis " denotes a state, but there are precedents for using the plural in the sense suggested. Professor Sir Frederick Gowland Hopkins, President of the Royal Society, kindly authorizes me to state that he considers it to be highly desirable that such a word be introduced. Sixty-eight toxemic patients in the latter; months of their pregnancies were treated in a period of sixteen months; of these, 44 had albuminuria, 52 had hypertension, 27 showed cedema; 25 complained of headaches, 6 of eye symptoms and 9 of vomiting. The only treatment was the addition of substances to the diet.
The symptoms of all except one cleared up completely. The albuminuria and hypertension proved resistant to treatment in just over half the cases.
The uterus was emptied twice in cases of chronic nephritis, Six infants were stillborn. The pyelitis of pregnancy cannot be attributed solely to mechanical factors. Albuminuria frequently occurs during the puerperium in women known to have passed urine free from protein, both during and after delivery, while the bloodpressure in toxwmic cases may reach its highest level some four to six days after the birth of the child.
There is no evidence that chronic nephritis is causally associated with pregnancy, although unsuspected nephritis may give rise to symptoms suggestive of pregnancy toxwemias.
Four cases confined after nephrectomy are reported. If such symptoms as headache, dermatitis, and other rashes, hypertension, albuminuria, jaundice, vomiting and polyneuritis are due to dietetic deficiencies during pregnancy, it is probable that the same symptoms occurring in the nonpregnant state may be due in part or in whole to the same factors.
All the toxemias of pregnancy can be prevented by an adequate diet.
It is claimed that the results reported have no interpretation other than in the truth of the hypothesis on which the treatment was based.
It is suggested that the word " atelositeses " be used to denote deficiency diseases.
The pregnancy toxiemias would thus be called the " encymonic atelositeses."
Professor S. J. Cowell: Calcium requirements and calcium metabolism in pregnancy.-The fact that the pregnant mother receiving an adequate diet normally stores up considerable quantities of calcium, most of which is destined for the use of her developing fcetus, whereas actual observations have shown that negative calcium balances during pregnancy are very common, raises the question of the effect of calcium losses during pregnancy on the mother and on the child. The main store of calcium in the body is the skeleton, and demands for calcium on the part of other tissues over and above the amount supplied in the diet must be drawn largely from this source. When this extra demand is a large one, serious decalcification may result leading eventually to recognizable osteomalacia. It has been shown that osteomalacia may arise from just those dietetic and environmental causes which bring about the condition of rickets in children, namely, deficiency of vitamin D in the diet, or defective manufacture of this vitamin in the body owing to lack of insolation, deficiency of calcium and phosphorus in the diet and the presence in the diet of a preponderance of cereal. It is probable that the phenomenon of rapid spread of dental caries in pregnancy is also an expression of a disturbance of calcium equilibrium and may well be favoured by similar dietetic faults. Frank tetany during pregnancy, perhaps most commonly met with in association with osteomalacia, is similarly to be regarded as due to the state of negative calcium balance. It is now believed in many quarters that the painful aches and cramps which occur during pregnancy have a similar origin, and it has been claimed that they yield readily to the supply of extra calcium and vitamin D. Disturbances in the calcium metabolism may have important effects other than those already mentioned. In support of the thesis of Dr. Theobald are observations made by Mendenhall and Drake (1934) on the effect of supplementing the diet of pregnant women with calcium salts and vitamin D. Among 188 women treated in this way two developed some form of toxaemia, while among 230 control women observed during the same period 30 developed toxoamia.
There is considerable evidence derived from animal experiments to show that those factors in the diet and environment during pregnancy which favour calcium assimilation have a definite effect in aiding the normal calcification of the offspring after birth. It is true that the effect is small when compared with the effect of the diet of the offspring themselves after birth, but it is none the less present. In order, therefore, to ensure the best possible development of the child's skeleton, the calcifying properties of the mother's diet during pregnancy should be adequately ensured. It is rare for infants to be born showing manifest disturbances of their calcium metabolism, but such cases have been described in association with osteomalacia in the mother. The existence of even rare examples of foetal rickets indicates the probability that lesser degrees of disturbance in the calcium metabolism during pregnancy may predispose infants to the development of rickets after birth.
The simplest method of ensuring an adequate supply of calcium and phosphorus during pregnancy is to consume comparatively large amounts of milk. The work of Toverud and Toverud (1931) indicated that from 1-6 to 2 0 grm. of calcium a day were usually required to prevent calcium loss in pregnant women. One quart of milk contains about 1X5 grm. of calcium, and the consumption of liberal quantities of fresh vegetables, in ad-dition to this amount of milk, should furnish an adequate calcium intake. It is of course possible to add calcium to the diet in the form of soluble salts, but it would seem preferable to add it in a natural form such as milk, which contains numerous other valuable food factors which are required in a special degree during pregnancy. Extra vitamin D cannot always be ensured in climates such as ours by exposure to sunshine, and few natural foods contain it in any abundance. Yolk of egg is comparatively rich in this vitamin and good dairy produce should contain moderate amounts. A very good case can be made out, however, for the separate addition of some richer source of this vitamin during pregnancy. This source may be cod-liver oil or a concentrate prepared either from fish-liver oil or irradiated ergosterol. A considerable number of investigations, both in the laboratory and the clinic, have been carried out, but we cannot yet assign with any certainty the exact role of diet in the prevention or treatment of infection. Diet is one factor undoubtedly, but how small or how large a factor remains to be elucidated.
As a broad generalization there is little doubt that a poor" diet may produce a lowering of resistance-and probably to a less extent, an increased susceptibilityto infection. Clinical investigations, such as those of Clausen [2] and Spence [3] , have emphasized this fact in regard to young children. In the case of vitamin A deficiency, it is well established, experimentally, that in certain species of animals, a greatly increased liability to spontaneous infection occurs. It has yet to be shown conclusively, however, that in this deficiency state there is any marked fall of resistance to an artifically inoculated infection. What does appear definite (at least in the case of vitamin A) is that increasing the intake beyond the amount necessary for optimal nutrition does not produce an increased resistance to infection [4] . The vitamin, at least in the rat, has no specific drug-like effect.
It was this great tendency to spontaneous infection in the vitamin-A-deficient rat and the rapid utilization of this vitamin by growing tissues that led Professor Mellanby and myself to investigate its use in the prophylaxis and therapy of puerperal sepsis. I have shown that, in the rat, the demands for vitamin A increase during pregnancy and that a relative deficiency in this vitamin renders the reproductive tract after gestation more liable to develop sepsis of a chronic type, a type, however, not strictly comparable with the acute sepsis of the puerperal woman [5] .
Estimations of the vitamin-A reserves of the liver in women dying after childbirth have been made. Previous results [6] chiefly dealt with women who had received vitamin-A concentrates after the septic state had commenced. The inability of the liver to store much of the ingested vitamin during severe puerperal infection was revealed. Further results in women who were not given vitamin preparations have shown that the vitamin-A content of the liver is much lower on the average than in the normal adult and that the number of cases showing subnormal reserves is much greater than in most other diseases. A brief summary of the results is set out below. The findings of Moore [7] in 61 cases (aged 15 years upwards) of accidental death or acute poisoning occurring in Britain are included as a basis of normality. The number of females in this series is small but the results, as well as those from a umuch larger series of pathological cases, definitely show that the range of reserve in the female is certainly not lower but probably higher than in the male. Both the average and median figures for the different groups are given. The median is the most representative figure, owing to the wide variations in values which are found in both normal and pathological livers. It would seem quite definite from these results that the vitamin A reserve of the woman after pregnancy is often much less than that in the normal adult. Moreover the septic cases tended to show lower reserves than the non-septic cases but the exact significance of this is not clear, for obviously in most of the non-septic cases the patients died at a much earlier stage of the puerperium. Some of the non-septic group may have been potentially septic cases. For instance in the three non-septic cases (two of eclampsia and one of heart failure), in which there were no vitamin-A reserves, the patients died before any gross signs of sepsis could have developed. If these are excluded from the group the average value rises from 224 to 292 and the median from 133 to 212 units.
It is, of course, very difficult to decide whether the low vitamin-A reserves found in many cases were a predisposing cause or merely an effect of the disease, or even represent a physiological state in the puerperium. There is a little experimental evidence in favour of any of these views [8, 91. The liver analyses revealed that in some cases high vitamin reserves (of the 49 septic cases six gave values above 350 units, the highest being 1,214) co-existed with severe infection, and it is well recognized now that ample reserves are no guarantee against infection. Nevertheless, until more is known, it would appear rational, on the basis of these results, which indicate possibly low reserves (i.e. an arbitrary value of below 50 units per grm. of liver) in 40% of women dying in the puerperium, to ensure a good supply of vitamin-A-containing foods during pregnancy, and to give moderate doses of codor mammalian-liver oil, when such foods are not available with any certainty.
Experimental progress is being made with methods for the determination of the vitamin-A and carotene content of the blood, and it may soon be possible to detect those women who have subnormal reserves. If such is the case, prophylactic -experiments with vitamin A could be devised on a more scientific basis, for the experimental evidence indicates that it is only those women with a deficiency in their vitamin reserves, who could be expected to benefit by such treatment.
It is important to realize that low vitamin-A reserves are very probably associated with low reserves of other nutritional factors. A low intake of vitamin A might easily be associated with a low intake of vitamins C and D, of iodine, and of such miberals as calcium, iron and manganese. The liver results may actually be an expression of some unrecognized-and possibly more important-deficiency in regard to resistance, than vitamin A.
The results obtained by Professor Mellanby and myself [10] in a prophylactic experiment in which an extra supply of vitamins A and D was given during the last month of pregnancy, again suggest that this dietary supplement has to some extent diminished the incidence and severity of sepsis in the puerperium. Therefore, with regard to prophylaxis, it may be concluded that the total evidence indicates that optimal supplies of vitamin A during pregnancy should diminish the liability to a morbid puerperium. It appears to me that the final assessment of the prophylactic value of substances rich in vitamin A could well be made in a country such as India where the hospital classes almost certainly contain a much larger proportion of individuals with very low reserves of this vitamin than is the case in Britain.
Our results in the treatment of puerperal sepsis [11] are more difficult to interpret chiefly because they have not been confirmed by other workers. A mortality of five in a series of 18 cases of hemolytic streptococcal septicmia appeared to be a striking improvement on the previous mortality rate at the same hospital.
The difference between this result and that obtained in the Glasgow investigation [12] may possibly have been due to the improved general diet in our cases, for where possible, the diet included much milk, green vegetables, eggs, in addition to the vitamin-A concentrate. It is at present, however, impossible to be dogmatic regarding the value of this treatment, particularly as Colebrook has reported in one isolated series of 15 cases of puerperal septiceemia a recovery rate of 73%, in the absence of any specific treatment [13] . One factor in this treatment, which may be of importance, is the possible toxic effect of liver-oil concentrates in large doses. There is some experimental evidence [14] that this toxic factor may be neutralized by large amounts of the vitamin-B complex and now that concentrated preparations of the B vitamins are becoming available, use might be made of these in any further tests as to the therapeutic value of liver-oils in puerperal septicemia.
That other nutritional factors may be concerned in maintaining the resistance of the pregnant woman is almost certain, but there is, as yet, little experimental evidence available. Helen Mackay's work on analmia and the incidence of infection in young children [15] naturally suggests that the prevalence of hypochromic aniemia in pregnant women may have an important bearing on their susceptibility to infection. A negative calcium balance, another common feature of the pregnant state, may be another factor. Also it should not be forgotten that, as shown by Sure [16] , the demands for the vitamin-B complex of the lactating rat are at least three times those of the non-pregnant rat.
Another important contribution to the future prophylaxis of puerperal sepsis should be the complete eradication of rickets. The major deformities of rickets are now disappearing, but minor degrees are still common and it seems plausible that these may affect the bony pelvis to such a degree as to produce later a traumatic, rather than a normal, labour.
Insidious disturbances due to badly balanced diets are likely to become more pronounced when the extra demands of pregnancy occur. We know little as yet, but enough. to be certain that dietary faults exist, leading to a lowered resistance.
Future progress will be great if the subject can be investigated on larger animals, with longer gestation periods than those of the small laboratory animals. The effects on resistance of partial and combined vitamin deficiencies, of lipoid and mineral deficiencies, of changes in the acid-base value of the diet, and of complete, but badly-balanced, diets, are a few of the problems awaiting investigation.
I am indebted to Dr. L. Colebrook who forwarded most of the liver samples used in this investigation, and to Dr. Moore for allowing me to abstract data from unpublished results. and infants. In all countries the condition appears to be conditioned by a supply of iron in the diet that is inadequate to meet any extra drain on the iron supplies of the body, such as, for example, the drain of pregnancy, or the continuous slight blood loss associated with hookworm disease. In Scotland, Davidson and others (1) have shown in a group of the industrial population that the iron in the diet (average 0-0107 grm. daily per man value) though adequate to maintain the blood levels in men and children, is not sufficient to meet the extra demands of repeated pregnancies and excessive blood-loss, so that a low grade hypochromic anaemia is extremely common among the women. In other words the female population of such industrial areas, as a class, begin pregnancy with insufficient iron reserves, and cannot make up this deficiency on their iron-poor diet, so become progressively more anaemic throughout pregnancy. Dealing with rather better-off patients, my colleagues, Dr. Pillman-Williams and Miss Moore clinic at the Royal Free Hospital. The women are grouped according to family incomes, those with incomes of 17s. 6d. or over per week (excluding rents) and those with incomes below this figure. Curves 1 and 2 give the average hiemoglobin values for these two groups throughout pregnancy and one week after delivery. Both curves fall, but that of the second group much more markedly. The third curve is that from a similar group of women treated throughout pregnancy with large doses of iron (iron ammonium citrate grains 90 daily). In this group the hemoglobin values rise to a normal figure of 90% and remain at or above this throughout pregnancy. This brings us at once to the question of the so-called physiological ansemia of pregnancy. It is commonly taught that there is such an ansmia which is partly due to an hydraemia and partly to the extra demands on the organism made by the fcetus.
If this is so, is there being induced a pathological plethora in the patients treated with iron, or is the so-called physiological antmia of pregnancy only an expression of an unrecognized slight iron deficiency ? The latter explanation seems worthy of consideration, as the patients treated with iron are remarkably well and free from symptoms. Before leaving the question of this iron-deficiency anemia, it is necessary to refer to the work of Strauss and Castle [2] . These workers consider that in some cases the anaemia is conditioned by a faulty absorption of iron, due to a failure in gastric secretion, rather than to a direct iron deficiency. Undoubtedly in many women, as pregnancy progresses, there is a decrease in gastric acidity which runs parallel with the drop in haemoglobin, but there is no conclusive evidence that the anamia is directly due to faulty absorption of iron. It may well be that the gastric failure is also due to a relative deficiency in the diet, possibly of the vitamin-B complex, a deficiency which is known to cause a failure in gastric secretion. It seems more likely that the aneemia is due primarily to a deficient intake of iron, and is perhaps rendered more severe by faulty absorption. Experiments on really wellfed women, not of the hospital class, would be of great interest in connexion with this question of diminished gastric secretion. If this hypochromic anasmia of pregnancy is a simple iron deficiency, its prevention should depend on making available to all classes an iron-rich diet. Such a diet must be taken before, as well as during, pregnancy, so that the iron reserves of the body may be maximal before pregnancy begins. It should include an abundance of meat-especially kidney and liver-eggs, spinach, lettuce, bananas, prunes, whole grain-especially oatmeal-and chocolate and cocoa. Cruz [3] , in S. America, has shown that the population of the ranching parts of the country, whose wages generally include a ration of meat, though heavily infected with hook-worm, do not suffer from ansemia, which decimates the population of the non-stock raising districts, which is no more heavily infected, but has a diet very poor in iron-containing foods. An iron-rich diet should therefore be the key to the cure and prevention of this anmmia, but till economic conditions put such a diet within the reach of the bulk of the population, iron, in large doses, should be prescribed as a routine throughout pregnancy.
The second nutritional anaemia occurring in pregnancy is the macrocytic anaemia, previously described as pernicious anaemia of pregnancy, but now recognized as being a particular example of the nutritional macrocytic anaemia which affects men and women in certain countries, and is only rendered more severe by the extra demands made on the organism during pregnancy.
It was my lot to work on this disease in India for several years. It was soon obvious that the condition was not limited to pregnant women, and had all the characteristics of a deficiency disease, such as scurvy or osteomalacia. A dietetic survey undertaken in the city of Bombay showed that the entire hospital population existed on diets that were incredibly deficient in every way-in quantity, proteins, fats, vitamins, and salts. A similar anasmia could, however, be produced in monkeys fed on a diet based on one in common use among sufferers from this disease, and the condition prevented by the addition to the diet of autolysed yeast (marmite). Further, the condition was curable in man by the addition to the diet of either some liver preparations or of marmite. Though similar to idiopathic pernicious anemia, which may be a rare complication of pregnancy, it was distinct from this condition (presence of free acid in gastric juice of majority of cases, normal van den Bergh reactions, absence of nerve symptoms, &c.), and all the evidence suggested that it was a straightforward food-deficiency disease, the deficiency being in the extrinsic factor described by Castle as necessary for the formation of the anti-pernicious-anamia factor stored in the liver. This extrinsic factor is present in meat and marmite and probably in many other food substances, but its exact nature has not been determined. My own work in Bombay, and further experiments done here in London with monkeys, indicate that it is not vitamin B2, though closely associated with this vitamin, but the recent work on the inactivization of part of this vitamin by light, makes further work along these lines necessary.
The world-distribution of this anaemia shows that it only occurs in areas where the diets are of a poverty and uniformity never seen in the British Isles even in extreme poverty. When the exact nature and distribution of this missing factor AUG.-OBST. 3 * is known, it will probably be possible to enumerate numerous food-stuffs that will prevent or cure the condition. At present in those areas where the condition is endemic the authorities should aim at increasing the consumption of meat or, in vegetarian countries, should encourage the use of some autolysed yeast product. All pregnant women should be put on a diet including liver in some form, or marmite, either of which, in small amounts, would probably be effective prophylactically. When the condition has developed, especially in severe cases near term, treatment is urgent, and the best is intramuscular injections of some liver extract, such as campolon, but in the majority of cases large doses of marmite will induce a rapid cure. Later, the addition of iron is generally necessary, as a latent iron deficiency may manifest itself at the higher blood levels.
To sum up: To prevent nutritional ansemia in pregnant women, and to ensure maximal good health for mother and child, the diet should contain an abundance of iron-rich foods-meat, fresh green vegetables, eggs and whole cereals, and, in addition, a ration of liver and kidney, so that there shall be no lack of the antipernicious-anumia factor. If such a diet is beyond the means of the patient, then throughout pregnancy large doses of iron and some autolysed yeast preparation should be given and anamia should vanish from the ante-natal clinic.
